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L Real Party in Interest 



Biosense Webster, Inc., a California Corporation, is the real party in interest. 



ii. Related Appeals and Interferences 



None. 



Hi. Status of Claims 



Claims 1 - 49 are pending in the case. Claims 1 - 49 have been finally rejected on 
October 5, 2004 and this Appeal is taken from these claims. 

iv. Status of Amendments 

No amendments have been filed subsequent to this final rejection. 

v. Summary of Claimed Subject Matter 

Applicant's claimed present invention of independent claim 1 is directed to an 
apparatus 20 for tracking an object (a probe such as a catheter 30 or other type of 
invasive tool or implantable device such as orthopedic implants as described in 
Applicant's Specification; see for example, Page 21, lines 14-24 and Page 29, lines 
23 - 28 respectively) in a body (for example, the heart 24 or at an orthopedic area 
within a patient's body such as a hip joint as shown in Figs. 1 and 4 respectively) of a 
subject 26 (such as a patient) as depicted in Fig.l and described in Specification Page 
21, lines 1 -17. Apparatus 20 of Claim 1 comprises a plurality of field generators 28, 
adapted to generate electromagnetic fields at different, respective frequencies in a 
vicinity of the object 30 and a radio frequency (RF) driver 50 (depicted in Fig. 3), 
adapted to radiate a RF driving field toward the object 30. Specification Page 21, line 
- Page 22, line 1 and Specification Page 22, lines 6-9. 

Apparatus 20 of Claim 1 comprises a wireless transponder 40, fixed to the 
object 30, as shown in Fig. 2, wherein the transponder 40 comprises at least one 
sensor coil 46, coupled so that an electrical current flows in the at least one sensor 
coil 46 responsive to the electromagnetic fields (generated by the field generators 28); 
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a control circuit 44 (control chip), coupled to the at least one sensor coil 46 so as to 
generate an output signal indicative of the current; and a power coil 42, coupled to 
receive the RF driving field (from RF driver 50) and to convey electrical energy from 
the driving field to the control circuit 44, and further coupled to transmit the output 
signal generated by the control circuit 44. Specification Page 22, line 28 - Page 23, 
line 19. 

Apparatus 20 of Claim 1 also comprises a signal receiver 56, adapted to 
receive the output signal transmitted by the power coil 42 and, responsive thereto, to 
determine coordinates of the object 30 in the body 24 of the subject 26. Specification 
Page 25, lines 1 - 9; and Fig. 3. 

Independent Claim 11 of Applicant's present invention is directed to an 
apparatus 20 for tracking an object 30 (a probe such as a catheter 30 or other type of 
invasive tool or implantable device such as orthopedic implants as described in 
Applicant's Specification; see for example, Page 21, lines 14 - 24 and Page 29, lines 
23 - 28 respectively) in a body (for example, the heart 24 or at an orthopedic area 
within a patient's body such as a hip joint as shown in Figs. 1 and 4 respectively) of a 
subject 26 (patient) comprising a radio frequency (RF) driver 50 (Fig. 2), adapted to 
radiate a RF driving field toward the object 30 at a driving frequency; and one or 
more field generators 28, adapted to generate electromagnetic fields in a vicinity of 
the object 30 at respective field frequencies, in synchronization with the driving 
frequency. Specification Page 23, lines 14-21; Specification Page 25, line 30 - Page 
26, line 2; Figs. 1 and 2. 

Apparatus 20 of Claim 1 1 also comprises a wireless transponder 40, fixed to 
the object 30 as shown in Fig. 2. The transponder 40 comprises at least one sensor 
coil 46, coupled so that an electrical current flows in the at least one sensor coil 46 
responsive to the electromagnetic fields (generated by the field generators 28); a 
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control circuit 44, coupled to the at least one sensor coil 46 so as to generate an output 
signal indicative of the current; and a power coil 42, coupled to receive the RF 
driving field (from the RF driver 50) and to convey electrical energy from the driving 
field to the control circuit 44, and further coupled to transmit the output signal 
generated by the control circuit 44. Specification Page 22, line 28 - Page 23, line 19. 

Apparatus 20 of Claim 11 also comprises a signal receiver 56, adapted to 
receive the output signal transmitted by the power coil 42 and, responsive thereto, to 
determine coordinates of the object 30 in the body 24 of the subject 26. Specification 
Page 25, lines 1-9; and Fig. 3. 

Independent Claim 17 of Applicant's present invention is directed to an 
apparatus 20 for tracking an object 30 (a probe such as a catheter 30 or other type of 
invasive tool or implantable device such as orthopedic implants as described in 
Applicant's Specification; see for example, Page 21, lines 14-24 and Page 29, lines 
23 - 28 respectively) in a body (for example, the heart 24 or at an orthopedic area 
within a patient's body such as a hip joint as shown in Figs. 1 and 4 respectively) of a 
subject 26 (patient)comprising a radio frequency (RF) driver 50 (Fig. 2), adapted to 
radiate a RF driving field toward the object 30 and one or more field generators 28, 
adapted to generate electromagnetic fields in a vicinity of the object 30. Specification 
Page 23, lines 14-21; Figs. 1 and 2. 

Apparatus 20 of Claim 17 also comprises a wireless transponder 40, fixed to 
the object 30, wherein the transponder 40 comprises at least one sensor coil 46, 
coupled so that an electrical current flows in the at least one sensor coil 46 responsive 
to the electromagnetic fields; a control circuit 44, coupled to the at least one sensor 
coil 46 so as to generate an output signal indicative of an amplitude of the current and 
of a phase of the current relative to a phase of the electromagnetic fields; and a power 
coil 42, coupled to receive the RF driving field (from RF power driver 50 as shown in 
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Fig. 3) and to convey electrical energy from the driving field to the control circuit 44, 
and further coupled to transmit the output signal generated by the control circuit 44. 
Specification Page 22, line 28 - Page 23, line 19. 

Apparatus 20 of Claim 17 also comprises a signal receiver 56, adapted to 
receive the output signal transmitted by the power coil 42 and, responsive to the 
amplitude and phase of the current indicated by the output signal, to determine an 
orientation of the object 30 in the body 24 of the subject 26. Specification Page 23, 
lines 19-29. 

Independent Claim 21 of Applicant's present invention is directed to an 
apparatus 20 for tracking an object 30 (a probe such as a catheter 30 or other type of 
invasive tool or implantable device such as orthopedic implants as described in 
Applicant's Specification; see for example, Page 21, lines 14 - 24 and Page 29, lines 
23 - 28 respectively) in a body 24 (for example, the heart 24 or at an orthopedic area 
within a patient's body such as a hip joint as shown in Figs. 1 and 4 respectively) of a 
subject 26 (patient) comprising a radio frequency (RF) driver 50, adapted to radiate a 
RF driving field toward the object 30 and one or more field generators 28, adapted to 
generate electromagnetic fields in a vicinity of the object 30. Specification Page 23, 
lines 14-21; Figs. 1 and 2. 

Apparatus of Claim 21 further comprises a wireless transponder 40, fixed to 
the object 30, wherein the transponder 40 comprises at least one sensor coil 46, 
coupled so that an electrical current flows in the at least one sensor coil 46 responsive 
to the electromagnetic fields; a voltage-to-frequency (V/F) converter 44, coupled to 
the at least one sensor coil 46 so as to generate an output signal with an output 
frequency that varies responsive to an amplitude of the electrical current flowing in 
the at least one sensor coil 46; and a power coil 42 , coupled to receive the RF driving 
field (from RF power driver 50) and to convey electrical energy from the driving field 
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to the control circuit 44, and further coupled to transmit the output signal generated 
by the control circuit 44. Specification Page 22, line 28 - Page 23, line 19. 

Apparatus of Claim 21 also comprises a signal receiver 56, adapted to receive 
the output signal transmitted by the power coil 42 and, responsive to the output 
frequency, to determine coordinates of the object 30 in the body 24 of the subject 26. 
Specification Page 25, lines 1 - 9; and Fig. 3. 

Independent Claim 23 of Applicant's present invention, as best shown in Figs. 
1 and 2, is directed to a wireless position transponder 40 for operation inside a body 
24 (for example, the heart 24 or at an orthopedic area within a patient's body such as 
a hip joint as shown in Figs. 1 and 4 respectively) of a subject 26 (as a patient) 
wherein the transponder 40 comprises at least one sensor coil 46, coupled so that an 
electrical current flows in the at least one sensor coil 46 responsive to one or more 
electromagnetic fields applied to the body 24 in a vicinity of the transponder 40; a 
control circuit comprising a voltage-to-frequency (V/F) converter 44, coupled to the 
at least one sensor coil 46 so as to generate an output signal with an output frequency 
that varies responsive to an amplitude of the electrical current flowing in the at least 
one sensor coil 46, such that the output frequency is indicative of coordinates of the 
transponder 40 inside the body 24; and a power coil 42, adapted to receive a radio 
frequency (RF) driving field (from RF power driver 50 as shown in Fig. 3) applied to 
the body 24 in the vicinity of the transponder 40, and coupled to convey electrical 
energy from the driving field to the control circuit 40, and further coupled to transmit 
the output signal generated by the control circuit 40 so that the signal can be received 
by processing circuitry 58 (computer) outside the body 24 for use in determining the 
coordinates depicted in Fig. 3. Specification Page 22, line 28 - Page 23, line 19. 

Independent Claim 27 of Applicant's present invention is directed to a method 
for tracking an object 30 (a probe such as a catheter 30 or other type of invasive tool 
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or implantable device such as orthopedic implants as described in Applicant's 
Specification; see for example, Page 21, lines 14-24 and Page 29, lines 23 - 28 
respectively) in a body 24 (for example, the heart 24 or at an orthopedic area within a 
patient's body such as a hip joint as shown in Figs. 1 and 4 respectively) of a subject 
26 (patient), comprising the steps of positioning a plurality of field generators 28 so 
as to generate electromagnetic fields at different, respective frequencies in a vicinity 
of the object 30 and positioning a radio frequency (RF) driver 50 to radiate a RF 
driving field toward the object 30. Specification Page 21, line 25 - Page 22, line 2; 
Specification Page 23, lines 15-29; and Fig 3. 

The method of independent Claim 27 further comprises the steps of fixing to 
the object 30 a wireless transponder 40 comprising at least one sensor coil 46 and a 
power coil 42, so that an electrical current flows in the at least one sensor coil 46 
responsive to the electromagnetic fields; receiving the RF driving field using the 
power coil 42 so as to derive electrical energy therefrom; generating an output signal 
at the wireless transponder 40 indicative of the current flowing in the sensor coil 46, 
using the electrical energy derived from the RF driving field by the power coil 42; 
transmitting the output signal from the wireless transponder 40 using the power coil 
42; and receiving and processing the output signal to determine coordinates of the 
object 30 in the body 24 of the subject 26. Specification Page 21, line 25 - Page 22, 
line 17; Specification Page 23, lines 14 - 29; and Figs 1-3. 



Independent Claim 38 of Applicant's present invention is directed a method 
for tracking an object 30 (a probe such as a catheter 30 or other type of invasive tool 
or implantable device such as orthopedic implants as described in Applicant's 
Specification; see for example, Page 21, lines 14-24 and Page 29, lines 23 - 28 
respectively) in a body 24 (for example, the heart 24 or at an orthopedic area within a 
patient's body such as a hip joint as shown in Figs. 1 and 4 respectively) of a subject 
26 (patient), comprising the steps of positioning a radio frequency (RF) driver 50 to 
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radiate a RF driving field toward the object 30 at a driving frequency; and positioning 
one or more field generators 28 so as to generate electromagnetic fields in a vicinity 
of the object 30 at respective field frequencies, in synchronization with the driving 
frequency. Specification Page 23, lines 14-21; Specification Page 25, line 30 - Page 
26, line 2; Figs. 1 and 2. 

The method of Claim 38 further comprises fixing to the object 30 a wireless 
transponder 40 comprising at least one sensor coil 46 and a power coil 42, so that an 
electrical current flows in the at least one sensor coil 46 responsive to the 
electromagnetic fields; receiving the RF driving field (from the RF power driver 50) 
using the power coil 42 so as to derive electrical energy therefrom; generating an 
output signal at the wireless transponder 40 indicative of the current flowing in the 
sensor coil 46, using the electrical energy derived from the RF driving field by the 
power coil 42; transmitting the output signal from the wireless transponder 40 using 
the power coil 42; and receiving and processing the output signal to determine 
coordinates of the object 30 in the body 24 of the subject 26. Specification Page 21, 
line 25 - Page 22, line 17; Specification Page 23, lines 14 - 29; and Figs 1-3. 

Independent Claim 44 of Applicant's present invention is directed a method 
for tracking an object 30 (a probe such as a catheter 30 or other type of invasive tool 
or implantable device such as orthopedic implants as described in Applicant's 
Specification; see for example, Page 21, lines 14-24 and Page 29, lines 23 - 28 
respectively) in a body 24 (for example, the heart 24 or at an orthopedic area within a 
patient's body such as a hip joint as shown in Figs. 1 and 4 respectively) of a subject 
26 (patient), comprising the steps of positioning a radio frequency (RF) driver 50 to 
radiate a RF driving field toward the object 30 and positioning one or more field 
generators 28 so as to generate electromagnetic fields in a vicinity of the object 30. 
Specification Page 21, line 25 - Page 22, line 2; Specification Page 23, lines 15-29; 
and Fig 3. 
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The method of Claim 44 further comprises fixing to the object 30 a wireless 
transponder 40 comprising at least one sensor coil 46 and a power coil 42, so that an 
electrical current flows in the at least one sensor coil 46 responsive to the 
electromagnetic fields; receiving the RF driving field using the power coil 42 so as to 
derive electrical energy therefrom; generating an output signal at the wireless 
transponder 40 indicative of an amplitude of the current flowing in the at least one 
sensor coil 46 and of a phase of the current relative to a phase of the electromagnetic 
fields, using the electrical energy derived from the RF driving field by the power coil 
42; transmitting the output signal from the wireless transponder 40 using the power 
coil 42; and receiving the output signal, and processing the amplitude and phase of 
the current indicated by the output signal to determine an orientation of the object 30 
in the body 24 of the subject 26. Specification Page 21, line 25 - Page 22, line 17; 
Specification Page 22, line 28 - Page 23, line 19; Specification Page 23, lines 14 - 
29; and Figs 1 -3. 

Independent Claim 48 of Applicant's present invention is directed to a method 
for tracking an object 30 (a probe such as a catheter 30 or other type of invasive tool 
or implantable device such as orthopedic implants as described in Applicant's 
Specification; see for example, Page 21, lines 14-24 and Page 29, lines 23-28 
respectively) in a body 24 (for example, the heart 24 or at an orthopedic area within a 
patient's body such as a hip joint as shown in Figs. 1 and 4 respectively) of a subject 
26 (patient), comprising the steps of positioning a radio frequency (RF) driver 50 to 
radiate a RF driving field toward the object 30 and positioning one or more field 
generators 28 so as to generate electromagnetic fields in a vicinity of the object 30 as 
shown in Fig. 3. Specification Page 21, line 25 - Page 22, line 2; Specification Page 
23, lines 15-29; and Fig 3. 

The method of Claim 48 further comprises the steps of fixing to the object 30 
a wireless transponder 40 comprising at least one sensor coil 46 and a power coil 42, 
so that an electrical current flows in the at least one sensor coil 46 responsive to the 
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electromagnetic fields (generated by the field generators 28 as shown in Fig. 1); 
receiving the RF driving field (from the RF power driver 50 as shown in Fig. 3) using 
the power coil 42 so as to derive electrical energy therefrom; generating an output 
signal at the wireless transponder 40 having an output frequency that varies 
responsive to an amplitude of the current flowing in the at least one sensor coil 46, 
using the electrical energy derived from the RF driving field by the power coil 42; 
transmitting the output signal from the wireless transponder 40 using the power coil 
42; and receiving and processing the output signal to determine coordinates of the 
object 40 in the body 24 of the subject 26, responsive to the output frequency. 
Specification Page 21, line 25 - Page 22, line 17; Specification Page 23, lines 14 - 
29; and Figs 1-3. 

vi. Grounds of Rejection to be Reviewed on Appeal 

1 . Claims 1-49 stand provisionally rejected under the judicially created 
doctrine of obviousness-type double patenting as being unpatentable over claims 
1 - 77 of copending Application No. 10/313,702. 

2. Claims 1 - 49 stand provisionally rejected under the judicially created 
doctrine of obviousness-type double patenting as being unpatentable over claims 
1 -17 of copending Application No. 10/173,298. 

3. Claims 1-49 stand provisionally rejected under the judicially created 
doctrine of obviousness-type double patenting as being unpatentable over claims 
1 - 27 of copending Application No. 10/173,197. 
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4. Claims 1-49 stand provisionally rejected under the judicially created 
doctrine of obviousness-type double patenting as being unpatentable over claims 
1 - 22 of copending Application No. 10/173,339. 

5. Claims 1-49 stand rejected under 35 USC §103 (a) as being unpatentable 
over US Patent No. 5,057,095 (Fabian) in view of US Patent No. 6,073,043 
(Schneider) and US Patent No. 6,301,545 (Brodie). 

Argument 

1. The provisional rejection of Claims 1-49 under the judicially created 
doctrine of obviousness-type double patenting as being unpatentable over claims 
1 - 77 of copending Application No. 10/313.702 is improper and/or unnecessary 
and should be withdrawn. 

As set forth in MPEP § 804, "the doctrine of double patenting seeks to prevent 
the unjustified extension of patent exclusivity beyond the term of a patent." First, 
after review of the claimed inventions for both the present application and 
copending Application No. 10/313,702, it is clear that these claimed inventions 
are entirely patentably distinct and nonobvious claimed inventions from each 
other. Accordingly, any concern as to whether there would ever be an unjustified 
timewise extension of the right to exclude for the present application should be 
considered moot. 

Moreover, as set forth in MPEP §804, a: 

... "provisional" double patenting rejection should continue to be made 
by the examiner in each application as long as there are conflicting claims 
in more than one application unless that "provisional" double patenting 
rejection is the only rejection remaining in one of the applications. If the 
"provisional" double patenting rejection in one application is the only 
rejection remaining in that application, the examiner should then withdraw 
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that rejection and permit the application to issue as a patent, thereby 
converting the "provisional" double patenting rejection in the other 
application(s) into a double patenting rejection at the time the one 
application issues as a patent. 

Since the only substantive ground of rejection to be reviewed on appeal is 
Ground of Rejection No. 5 above (an obviousness rejection based on US Patent 
No. 5,057,095 in view of US Patent No. 6,073,043 and US Patent No. 6,301,545), 
Applicant respectfully requests withdrawal of this provisional obviousness-type 
double patenting rejection in the event Applicant's arguments and position for 
nonobviousness presented below are successful. 

2. The provisional rejection of Claims 1 - 49 under the judicially created 
doctrine of obviousness-tvpe double patenting as being unpatentable over claims 
1 -17 of copending Application No. 10/173.298 is improper and/or unnecessary 
and should be withdrawn. 

As set forth in MPEP § 804, "the doctrine of double patenting seeks to prevent 
the unjustified extension of patent exclusivity beyond the term of a patent." First, 
after review of the claimed inventions for both the present application and 
copending Application No. 10/173,298, it is clear that these claimed inventions 
are entirely patentably distinct and nonobvious claimed inventions from each 
other. Accordingly, any concern as to whether there would ever be an unjustified 
timewise extension of the right to exclude for the present application should be 
considered moot. 

Moreover, as set forth in MPEP §804, a: 

... "provisional" double patenting rejection should continue to be made 
by the examiner in each application as long as there are conflicting claims 
in more than one application unless that "provisional" double patenting 
rejection is the only rejection remaining in one of the applications. If the 
"provisional" double patenting rejection in one application is the only 
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rejection remaining in that application, the examiner should then withdraw 
that rejection and permit the application to issue as a patent, thereby 
converting the "provisional" double patenting rejection in the other 
application(s) into a double patenting rejection at the time the one 
application issues as a patent. 



Since the only substantive ground of rejection to be reviewed on appeal is 
Ground of Rejection No. 5 above (an obviousness rejection based on US Patent 
No. 5,057,095 in view of US Patent No. 6,073,043 and US Patent No. 6,301,545), 
Applicant respectfully requests withdrawal of this provisional obviousness-type 
double patenting rejection in the event Applicant's arguments and position for 
nonobviousness presented below are successful. 

3. The provisional rejection of Claims 1 - 49 under the judicially created 
doctrine of obviousness-type double patenting as being unpatentable over claims 
1 - 27 of copending Application No. 10/173.197 is improper and/or unnecessary 
and should be withdrawn. 

As set forth in MPEP § 804, "the doctrine of double patenting seeks to prevent 
the unjustified extension of patent exclusivity beyond the term of a patent." First, 
after review of the claimed inventions for both the present application and 
copending Application No. 10/173,197, it is clear that these claimed inventions 
are entirely patentably distinct and nonobvious claimed inventions from each 
other. Accordingly, any concern as to whether there would ever be an unjustified 
timewise extension of the right to exclude for the present application should be 
considered moot. 

Moreover, as set forth in MPEP §804, a: 

... "provisional" double patenting rejection should continue to be made 
by the examiner in each application as long as there are conflicting claims 
in more than one application unless that "provisional" double patenting 
rejection is the only rejection remaining in one of the applications. If the 
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"provisional" double patenting rejection in one application is the only 
rejection remaining in that application, the examiner should then withdraw 
that rejection and permit the application to issue as a patent, thereby 
converting the "provisional" double patenting rejection in the other 
application(s) into a double patenting rejection at the time the one 
application issues as a patent. 

Since the only substantive ground of rejection to be reviewed on appeal is 
Ground of Rejection No. 5 above (an obviousness rejection based on US Patent 
No. 5,057,095 in view of US Patent No. 6,073,043 and US Patent No. 6,301,545), 
Applicant respectfully requests withdrawal of this provisional obviousness-type 
double patenting rejection in the event Applicant's arguments and position for 
nonobviousness presented below are successful. 

4. The provisional rejection of Claims 1-49 under the judicially created 
doctrine of obviousness-type double patenting as being unpatentable over claims 
1 - 22 of copending A pplication No. 10/173.339 is improper and/or unnecessary 
and should be withdrawn. 

As set forth in MPEP § 804, "the doctrine of double patenting seeks to prevent 
the unjustified extension of patent exclusivity beyond the term of a patent." First, 
after review of the claimed inventions for both the present application and 
copending Application No. 10/173,339, it is clear that these claimed inventions 
are entirely patentably distinct and nonobvious claimed inventions from each 
other. Accordingly, any concern as to whether there would ever be an unjustified 
timewise extension of the right to exclude for the present application should be 
considered moot. 

Moreover, as set forth in MPEP §804, a: 
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... "provisional" double patenting rejection should continue to be made 
by the examiner in each application as long as there are conflicting claims 
in more than one application unless that "provisional" double patenting 
rejection is the only rejection remaining in one of the applications. If the 
"provisional" double patenting rejection in one application is the only 
rejection remaining in that application, the examiner should then withdraw 
that rejection and permit the application to issue as a patent, thereby 
converting the "provisional" double patenting rejection in the other 
application(s) into a double patenting rejection at the time the one 
application issues as a patent. 

Since the only substantive ground of rejection to be reviewed on appeal is 
Ground of Rejection No. 5 above (an obviousness rejection based on US Patent 
No. 5,057,095 in view of US Patent No. 6,073,043 and US Patent No. 6,301,545), 
Applicant respectfully requests withdrawal of this provisional obviousness-type 
double patenting rejection in the event Applicant's arguments and position for 
nonobviousness presented below are successful. 

5. The rejection of Claims 1-49 under 35 USC §103 (a) as being 
unpatentable over US Patent No. 5,057,095 (Fabian) in view of US Patent No. 
6,073,043 (Schneider) and US Patent No. 6,301,545 (Brodie) is unwarranted and 
should be overuled. 

A claimed invention is unpatentable if the differences between it and the 
prior art "are such that the subject matter as a whole would have been obvious at 
the time the invention was made to a person having ordinary skill in the art." 35 
U.S.C. § 103(a) (Supp. 1998); see Graham v. John Deere Co., 383 U.S. 1, 14, 148 
USPQ 459, 465 (1966). The ultimate determination of whether an invention is or 
is not obvious is a legal conclusion based on underlying factual inquiries 
including: (1) the scope and content of the prior art; (2) the level of ordinary skill 
in the prior art; (3) the differences between the claimed invention and the prior 
art; and (4) objective evidence of nonobviousness. See Graham, 383 U.S. at 17- 
18, 148 USPQ at 467; Miles Labs, Inc., Inc. v. Shandon Inc., 997 F.2d 870, 877, 
27 USPQ2d 1 123, 1 128 (Fed. Cir. 1993). 
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Turning now to the prior art references that form the basis of this rejection, 
Fabian is directed toward a surgical implement detector utilizing a resonant marker 
for detecting surgical implements in order to avoid problems of post-operative 
retention, i.e. in order to maintain a physical count of surgical implements that enter 
and exit a wound for purposes such as avoiding post-operative x-rays. Column 7, 
Lines 30-33 and Column 3, Lines 22-28. 

Particularly, Fabian uses a marker 1 8 secured to a surgical implement 20 
such as a sponge. Column 3, Lines 65-66. The marker 18 is comprised of an 
element that is in resonance at a certain preselected frequency within a range below 
1 gigahertz. Additionally, three types of markers are described, for example, 
magnetomechanical, electromechanical and electromagnetic. Column 4, Lines 1-15. 
For the electromagnetic marker, energy is stored in an inductor and a capacitor 
through the use of an LRC circuit. Column 4, Lines 6-15. The LRC circuit 
(inductor, resistor and capacitor) is either in a series LRC circuit, or alternatively, a 
parallel LRC circuit or a printed circuit coil 66. Column 5, Lines 23-26. 

It is important to note that Fabian does not in anyway teach or suggest a 
control circuit coupled to at least one sensor coil in order to generate an output signal 
indicative of the current in the at least one sensor coil. This is also acknowledged in 
the Examiner's remarks on page 5 of the Final Rejection dated October 5, 2004. 

Additionally, Fabian does not teach or suggest using a radio frequency (RF) 
driver for radiating a RF driving field toward the object, i.e. probe such as a catheter 
or other invasive device to include implantable devices such as an orthopdedic 
implant. Moreover, Fabian does not in anyway teach or suggest the use of a power 
coil coupled to receive the RF driving field in order to convey electrical energy from 
the driving field to the control circuit and further couples to transmit the output 
signal generated by the control circuit as well as a signal receiver adapted to receive 
the output signal transmitted by the power coil in order to determine coordinates of 
the object in the body of the subject. 
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Thus, it is clear that there are significant differences between the teachings of 
Fabian and Applicant's claimed present invention. 

Schneider is directed toward a system and method for measuring position 
and orientation using magnetic field. Column 1, Lines 5-8. All configurations 
described in Schneider calculate a position and orientation solution based on an 
exact formula of the near field (or quasi-static) magnetic field coupling. Column 5, 
Lines 50-53. The relevant formulas or equations are listed throughout the 
disclosure. One embodiment of Schneider is directed toward a disposable sensor 
consisting of a single sensing coil 300 in the form of a flexible circuit board in 
various patterns. Column 27, Lines 43-61 . 

Likewise, Schneider does not in anyway teach or suggest a control circuit 
coupled to at least one sensor coil so as to generate an output signal indicative of 
current in the coil. Additionally, Schneider does not in anyway address the use of a 
RF driver for radiating an RF driving field toward the object. Nor does Schneider 
teach or suggest a power coil coupled to receive the RF drive field for conveying 
electrical energy from the driving field to the control circuit and for transmitting the 
output signal generated by the control circuit, nor a signal receiver adapted to receive 
the output signal transmitted by the power coil for determining coordinates or the 
object in the body of the subject. 

Accordingly, it is clear that there are significant differences in the combined 
teachings of both Schneider and Fabian when compared to Applicant's claimed 
present invention. 

Brodie is directed toward a global positioning system (GPS) using satellites 
to determine the position of an object. Column 1, Lines 1 1-15. The satellite 
controlled GPS system uses a transponder 14 having a power subsystem comprising 
an antennae switch 42, passive standby circuit 46, power supply control 48 and a 
solar powered charge controller 50. Column 6, Lines 12-15. The power supply 
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control 48 is a metal oxide semiconductor field effect transistor (MOSFET). 
Column 6, Lines 20-23. 

Since Brodie is directed toward GPS satellite systems used in outer space 
above the earth's atmosphere, this reference clearly constitutes not analogous art. 
Even if one of ordinary skill in the medical device field were to be lead to this 
reference, it simply does not describe, suggest or even infer the novel combination 
of features and function of the Applicant's claimed present invention, for 
example, those features and functions outlined previously above. 

Moreover, as set fourth in In re Gurley, 27 F.3d 551; 31 USPQ 2d 1 130 
(Fed. Cir. 1994): 

A reference may be said to teach away when a person of ordinary skill, 
upon reading the reference, would be discouraged from following the path 
set out in the reference, or would be in a direction divergent from the path 
that was taken by Applicant. 

Since Brodie is so far removed from Applicant's field of endeavor for 
Applicant's present invention, i.e. a prior art reference directed outer space GPS 
satellite systems using MOFSET, the skilled artisan in medical device field would 
be entirely discouraged from following the path set out in the teachings of this 
reference. Accordingly, the Brodie reference clearly teaches away from 
Applicant's present invention. 

Therefore, it is clear that there are significant differences between the 
teachings of Brodie, Fabian and Schneider, even when combined with each other, 
when compared to Applicant's claimed present invention. 

In establishing a basis for denying patentability of an invention, the initial 
burden rests with the Examiner. In re Piasecki, 745 F.2d 1468; 223 USPQ 785 
(Fed. Cir. 1984). Thus, it is incumbent upon the Examiner to provide a reason 
why of ordinary skill in the art would have been led to modify a prior art 
reference or to combine teachings in order to arrive at the claimed invention. Ex 
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Parte Clapp, 227 USPQ 972 (BPAI 1985). Moreover, this reason must stem from 
some teaching, suggestion or inference in the prior art or knowledge generally 
available and not from the Applicant's disclosure. Uniroyal, Inc., v. Rudkin-Wiley 
Corp., 837 F.2d 1044; 5 USPQ 2d 1434 (Fed. Cir. 1988). As stated in W.L. Gore 
and Associates, Inc., v. Garlock, Inc., 721 F.2d 1540; 220 USPQ 303 (Fed. Cir. 
1983): 

[t]o imbue one of ordinary skill in the art with knowledge of the invention in 
suit, when no prior art reference or references of record convey or suggest 
that knowledge, is to fall victim to the insidious effect of a hindsight 
syndrome wherein that which only the inventor taught is used against its 
teacher. 

The Federal Circuit's case law makes clear that the best defense against 
the subtle but powerful attraction of a hindsight-based obviousness analysis is 
rigorous application of the requirement for a showing of the teaching or 
motivation to combine prior art references. See, e.g., C.R. Bard, Inc. v. MS Sys., 
Inc., 157 F.3d 1340, 1352, 48 USPQ2d 1225, 1232 (Fed. Cir. 1998) (describing 
"teaching or suggestion or motivation [to combine]" as an "essential evidentiary 
component of an obviousness holding"); In re Rouffet, 149 F.3d 1350, 1359, 47 
USPQ2d 1453, 1459 (Fed. Cir. 1998) ("the Board must identify specifically . . . 
the reasons one of ordinary skill in the art would have been motivated to select the 
references and combine them"); In reFritch, 972 F.2d 1260, 1265, 23 USPQ2d 
1780, 1783 (Fed. Cir. 1992) (Examiner can satisfy burden of obviousness in light 
of combination "only by showing some objective teaching [leading to the 
combination]"); In re Fine, 837 F.2d 1071, 1075, 5 USPQ2d 1596, 1600 (Fed. 
Cir. 1988) (evidence of teaching or suggestion "essential" to avoid hindsight); 
Ashland Oil, Inc. v. Delta Resins & Refractories, Inc., 776 F.2d 281, 297, 227 
USPQ 657, 667 (Fed. Cir. 1985) (district court's conclusion of obviousness was 
error when it "did not elucidate any factual teachings, suggestions or incentives 
from this prior art that showed the propriety of combination"). See also Graham, 
383 U.S. at 18, 148 USPQ at 467 ("strict observance" of factual predicates to 
obviousness conclusion required). Combining prior art references without 
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evidence of such a suggestion, teaching, or motivation simply takes the inventors 
disclosure as a blueprint for piecing together the prior art to defeat patentability— 
the essence of hindsight. See, e.g., Interconnect Planning Corp. v. Feil, 774 F.2d 
1 132, 1 138, 227 USPQ 543, 547 (Fed. Cir. 1985) ("The invention must be viewed 
not with the blueprint drawn by the inventor, but in the state of the art that existed 
at the time."). In this case, it appears that the Examiner has fallen into the 
hindsight trap.' 

Accordingly, based on the significant shortcomings in the teachings of each 
of the references forming the basis for this rejection when compared to the 
Applicant's claimed present invention, there is no motivation for one of ordinary 
skill in this field to combine these references in the manner suggested by the 
Examiner. Moreover, even if these references are combined in the manner 
suggested, this combination of references completely fails to achieve the novel 
combination of features and function of the Applicant's claimed present invention, 
namely, one or more field generators, RF driver, wireless transponder fixed to an 
object, such as a probe or catheter or other type of invasive tool or implantable 
device such as an orthopedic implant for use in the body, for example within a 
patient's heart or at an orthopedic area such as a hip joint, of a subject or patient 
wherein the wireless transponder comprises at least one sensor coil, a control circuit 
coupled to the at least one sensor coil in order to generate an output signal indicative 
of the current, and a power coil coupled to receive the RF driving field from the RF 
driver in order to convey electrical energy from a driving field to the control circuit 
and further coupled to transmit the output signal generated by the control circuit as 
well as a signal receiver adapted to receive the output signal transmitted by the 
power coil and to determine coordinates of the object in the body of the subject. 

Moreover, this combination of references also fails to teach, suggest or even 
infer a wireless position transponder for operation inside a body, for example within 
a patient's heart or at an orthopedic area such as a hip joint, of a subject/patient 
comprising at least one sensor coil so that electrical current flows in the coil 
responsive to one or more electromagnetic fields applied to the body in a vicinity of 
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the transponder, a voltage-to-frequency (VF) converter coupled the at least one 
sensor coil to generate an output signal with an output frequency that varies 
responsive to an amplitude of the electrical current flowing in the coil such that the 
output frequency is indicative of coordinates of the transponder inside the body and 
a power coil adapted to receive a RF driving field applied to the body in the vicinity 
of the transponder and coupled to convey electrical energy from the driving field to 
the control circuit and further coupled to transmit the output signal generated by the 
control circuit so that the signal can be received by processing circuitry outside the 
body for use in determining the coordinates of the object within the body. 

Accordingly, since these references fail to show any teaching or motivation 
to combine in the manner suggested by the Examiner, especially in a manner that 
could ever arrive at the Applicant's claimed present invention, there is no doubt that 
Applicant's own disclosure is being improperly used as a blue print and as classic 
example of hindsight. 

Therefore, based on the reasons outlined above, this obviousness rejection 
should be overruled. 



Johnson & Johnson 

One Johnson & Johnson Plaza 

New Brunswick, NJ 08933-7003 

(732)524-2218 

Dated: February 4, 2005 



Respectfully submitted, 
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viii. Claims Appendix 



Claim 1. Apparatus for tracking an object in a body of a subject, comprising: 

a plurality of field generators, adapted to generate 

electromagnetic fields at different, respective frequencies in 

a vicinity of the object; 

a radio frequency (RF) driver, adapted to radiate a RF 
driving field toward the object; 

a wireless transponder, fixed to the object, the transponder 
comprising: 

at least one sensor coil, coupled so that an electrical current 
flows in the at least one sensor coil responsive to the 
electromagnetic fields; 

a control circuit, coupled to the at least one sensor coil so 
as to generate an output signal indicative of the current; and 
a power coil, coupled to receive the RF driving field and to 
convey electrical energy from the driving field to the 
control circuit, and further coupled to transmit the output 
signal generated by the control circuit; and 
a signal receiver, adapted to receive the output signal 
transmitted by the power coil and, responsive thereto, to 
determine coordinates of the object in the body of the 
subject. 

Claim 2. Apparatus according to claim 1, wherein the electrical current in the at least 

one sensor coil has frequency components at the different 
frequencies of the one or more field generators, and 
wherein the signal generated by the control circuit is 
indicative of the frequency components of the current. 
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Claim 3. Apparatus according to claim 1, wherein the one or more field generators are 

adapted to generate the electromagnetic fields at respective 
field frequencies, and the RF driver is adapted to radiate the 
RF driving field at a driving frequency, and wherein the 
one or more field generators and the RF driver are coupled 
to operate so that the field frequencies and driving 
frequency are mutually synchronized. 

Claim 4. Apparatus according to claim 1, wherein the control circuit is adapted to 

generate the output signal so as to indicate a phase of the 
current flowing in the at least one sensor coil, relative to a 
phase of the electromagnetic fields. 

Claim 5. Apparatus according to claim 1, wherein the control circuit comprises a 

voltage-to-frequency (V/F) converter, which is coupled to 
generate the output signal with an output frequency that 
varies responsive to the electrical current flowing in the at 
least one sensor coil. 

Claim 6. Apparatus according to claim 1, wherein the transponder is adapted to be 

inserted, together with the object, into a body of a subject, 
while the one or more field generators and the RF driver 
are placed outside the body. 

Claim 7. Apparatus according to claim 6, wherein the object comprises an elongate 

probe, for insertion into the body, and wherein the 
transponder is fixed in the probe so as to enable the 
receiver to determine the coordinates of a distal end of the 
probe. 

Claim 8. Apparatus according to claim 6, wherein the object comprises an implant, 

and wherein the transponder is fixed in the implant so as to 
enable the receiver to determine the coordinates of the 
implant within the body. 
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Apparatus according to claim 8, wherein the implant comprise a hip joint 
implant, comprising a femur head and an acetabulum, and 
wherein the transponder comprises a plurality of 
transponders fixed respectively to the femur head and the 
acetabulum, and wherein the signal receiver is adapted to 
determine a distance between the femur head and the 
acetabulum responsive to the output signal from the 
transponders. 

Apparatus according to claim 1, wherein the control circuit is adapted to 
operate powered solely by the electrical energy conveyed 
thereto by the power coil. 

Apparatus for tracking an object in a body of a subject, comprising: 
a radio frequency (RF) driver, adapted to radiate a RF 

driving field toward the object at a driving frequency; 

one or more field generators, adapted to generate 

electromagnetic fields in a vicinity of the object at 

respective field frequencies, in synchronization with the 

driving frequency; 

a wireless transponder, fixed to the object, the transponder 
comprising: 

at least one sensor coil, coupled so that an electrical current 
flows in the at least one sensor coil responsive to the 
electromagnetic fields; 

a control circuit, coupled to the at least one sensor coil so 
as to generate an output signal indicative of the current; and 
a power coil, coupled to receive the RF driving field and to 
convey electrical energy from the driving field to the 
control circuit, and further coupled to transmit the output 
signal generated by the control circuit; and 
a signal receiver, adapted to receive the output signal 
transmitted by the power coil and, responsive thereto, to 
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determine coordinates of the object in the body of the 
subject. 

Claim 12. Apparatus according to claim 11, wherein the control circuit is coupled to 

receive a frequency synchronization signal from the power 
coil, responsive to the RF driving field, and to apply the 
frequency synchronization signal in generating the output 
signal. 

Claim 13. Apparatus according to claim 1 1, wherein the driving frequency of the RF 

driving field is an integer multiple of the field frequencies 
of the electromagnetic fields of the one or more field 
generators. 

Claim 14. Apparatus according to claim 11, wherein the control circuit is adapted to 

generate the output signal, responsive to the 
synchronization of the field frequencies with the driving 
frequency, so as to indicate a phase of the current flowing 
in the at least one sensor coil, relative to a phase of the 
electromagnetic fields. 

Claim 15. Apparatus according to claim 11, wherein the control circuit comprises a 

voltage-to-frequency (V/F) converter, which is coupled to 
generate the output signal with an output frequency that 
varies responsive to the electrical current flowing in the at 
least one sensor coil. 

Claim 1 6. Apparatus according to claim 1 1 , wherein the transponder is adapted to be 

inserted, together with the object, into a body of a subject, 
while the one or more field generators and the RF driver 
are placed outside the body. 

Claim 17. Apparatus for tracking an object in a body of a subject, 
comprising: 

a radio frequency (RF) driver, adapted to radiate a RF 
driving field toward the object; 
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one or more field generators, adapted to generate 

electromagnetic fields in a vicinity of the object; 

a wireless transponder, fixed to the object, the transponder 

comprising: 

at least one sensor coil, coupled so that an electrical current 
flows in the at least one sensor coil responsive to the 
electromagnetic fields; 

a control circuit, coupled to the at least one sensor coil so 
as to generate an output signal indicative of an amplitude of 
the current and of a phase of the current relative to a phase 
of the electromagnetic fields; and 

a power coil, coupled to receive the RF driving field and to 
convey electrical energy from the driving field to the 
control circuit, and further coupled to transmit the output 
signal generated by the control circuit; and 
a signal receiver, adapted to receive the output signal 
transmitted by the power coil and, responsive to the 
amplitude and phase of the current indicated by the output 
signal, to determine an orientation of the object in the body 
of the subject. 

Claim 18. Apparatus according to claim 17, wherein the at least one sensor coil 

comprises a single sensor coil, and wherein the signal 
receiver is adapted, responsive to the indicated phase of the 
current, to determine a direction of the orientation of the 
transponder. 

Claim 19. Apparatus according to claim 17, wherein the control circuit comprises a 

voltage-to-frequency (V/F) converter, which is coupled to 
generate the output signal with an output frequency that 
varies responsive to the electrical current flowing in the at 
least one sensor coil. 
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Claim 20. Apparatus according to claim 17, wherein the transponder is adapted to be 

inserted, together with the object, into a body of a subject, 
while the one or more field generators and the RF driver 
are placed outside the body. 

Claim 21 . Apparatus for tracking an object in a body of a subject, comprising: 

a radio frequency (RF) driver, adapted to radiate a RF 

driving field toward the object; 

one or more field generators, adapted to generate 

electromagnetic fields in a vicinity of the object; 

a wireless transponder, fixed to the object, the transponder 

comprising: 

at least one sensor coil, coupled so that an electrical current 
flows in the at least one sensor coil responsive to the 
electromagnetic fields; 

a voltage-to-frequency (V/F) converter, coupled to the at 
least one sensor coil so as to generate an output signal with 
an output frequency that varies responsive to an amplitude 
of the electrical current flowing in the at least one sensor 
coil; and 

a power coil, coupled to receive the RF driving field and to 
convey electrical energy from the driving field to the 
control circuit, and further coupled to transmit the output 
signal generated by the control circuit; and 
a signal receiver, adapted to receive the output signal 
transmitted by the power coil and, responsive to the output 
frequency, to determine coordinates of the object in the 
body of the subject. 

Claim 22. Apparatus according to claim 21, wherein the transponder is adapted to be 

inserted, together with the object, into a body of a subject, 
while the one or more field generators and the RF driver 
are placed outside the body. 
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Claim 23. A wireless position transponder for operation inside a body of a subject, 
the transponder comprising: 

at least one sensor coil, coupled so that an electrical current 
flows in the at least one sensor coil responsive to one or 
more electromagnetic fields applied to the body in a 
vicinity of the transponder; 

a control circuit comprising^ voltage-to-frequency (V/F) 
converter, coupled to the at least one sensor coil so as to 
generate an output signal with an output frequency that 
varies responsive to an amplitude of the electrical current 
flowing in the at least one sensor coil, such that the output 
frequency is indicative of coordinates of the transponder 
inside the body; and 

a power coil, adapted to receive a radio frequency (RF) 
driving field applied to the body in the vicinity of the 
transponder, and coupled to convey electrical energy from 
the driving field to the control circuit, and further coupled 
to transmit the output signal generated by the control circuit 
so that the signal can be received by processing circuitry 
outside the body for use in determining the coordinates. 

Claim 24. A transponder according to claim 23, wherein the sensor coil, V/F converter 

and power coil are together adapted to be fixed inside an 
elongate probe, for insertion into the body, so as to enable 
the processing circuitry to determine the coordinates of a 
distal end of the probe. 

Claim 25. A transponder according to claim 23, wherein the sensor coil, V/F converter 

and power coil are together adapted to be fixed inside an 
implant, so as to enable the processing circuitry to 
determine the coordinates of the implant within the body. 

Claim 26. A transponder according to claim 23, wherein the V/F converter is adapted 

to operate powered solely by the electrical energy conveyed 
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thereto by the power coil. 

Claim 27. A method for tracking an object in a body of a subject, comprising: 

positioning a plurality of field generators so as to generate 

electromagnetic fields at different, respective frequencies in 

a vicinity of the object; 

positioning a radio frequency (RF) driver to radiate a RF 
driving field toward the object; 

fixing to the object a wireless transponder comprising at 
least one sensor coil and a power coil, so that an electrical 
current flows in the at least one sensor coil responsive to 
the electromagnetic fields; 

receiving the RF driving field using the power coil so as to 
derive electrical energy therefrom; 
generating an output signal at the wireless transponder 
indicative of the current flowing in the sensor coil, using 
the electrical energy derived from the RF driving field by 
the power coil; 

transmitting the output signal from the wireless transponder 
using the power coil; and 

receiving and processing the output signal to determine 
coordinates of the object in the body of the subject. 

Claim 28. A method according to claim 27, wherein the electrical current in the at least 

one sensor coil has frequency components at the different 
frequencies of the one or more field generators, and 
wherein generating the output signal comprises generating 
the output signal responsive to the frequency components 
of the current. 

Claim 29. A method according to claim 27, wherein positioning the one or more field 

generators and the RF driver comprises synchronizing 
respective field frequencies of the one or more field 
generators with a driving frequency of the RF driver. 
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Claim 30. A method according to claim 27, wherein generating the output signal 

comprises producing the output signal so as to indicate a 
phase of the current flowing in the at least one sensor coil, 
relative to a phase of the electromagnetic fields. 

Claim 31. A method according to claim 27, wherein generating the output signal 

comprises generating the signal with an output frequency 
that varies responsive to an amplitude of the electrical 
current flowing in the at least one sensor coil. 

Claim 32. A method according to claim 27, and comprising inserting the transponder, 

together with the object, into a body of a subject, wherein 
positioning the plurality of the field generators and the RF 
driver comprises placing the one or more field generators 
and the RF driver outside the body. 

Claim 33. A method according to claim 32, wherein the object comprises an elongate 

probe, for insertion into the body, and wherein fixing the 
transponder to the object comprises fixing the transponder 
in the probe, and wherein receiving and processing the 
output signal comprises determining the coordinates of a 
distal end of the probe in the body. 

Claim 34. A method according to claim 32, wherein the object comprises an implant, 

and wherein fixing the transponder to the object comprises 
fixing the transponder to the implant, and wherein 
receiving and processing the output signal comprises 
determining the coordinates of the implant within the body. 

Claim 35. A method according to claim 32, wherein the implant comprise a hip joint 

implant, comprising a femur head and an acetabulum, and 
wherein fixing the transponder comprises fixing a plurality 
of transponders respectively to the femur head and the 
acetabulum, and wherein determining the coordinates of the 
implant comprises determining a distance between the 
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femur head and the acetabulum responsive to the output 
signal from the transponders. 

Claim 36. A method according to claim 35, wherein determining the distance comprises 

finding the distance using the transponders during both 
intraoperative and post-operative periods. 

Claim 37. A method according to claim 27, wherein generating the output signal 

comprises operating the transponder powered solely by the 
electrical energy derived from the RF driving field by the 
power coil. 

Claim 38. A method for tracking an object in a body of a subject, comprising: 

positioning a radio frequency (RF) driver to radiate a RF 

driving field toward the object at a driving frequency; 

positioning one or more field generators so as to generate 

electromagnetic fields in a vicinity of the object at 

respective field frequencies, in synchronization with the 

driving frequency; 

fixing to the object a wireless transponder comprising at 
least one sensor coil and a power coil, so that an electrical 
current flows in the at least one sensor coil responsive to 
the electromagnetic fields; 

receiving the RF driving field using the power coil so as to 
derive electrical energy therefrom; 
generating an output signal at the wireless transponder 
indicative of the current flowing in the sensor coil, using 
the electrical energy derived from the RF driving field by 
the power coil; 

transmitting the output signal from the wireless transponder 
using the power coil; and 

receiving and processing the output signal to determine 
coordinates of the object in the body of the subject. 
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Claim 39. A method according to claim 38, wherein generating the output signal 

comprises receiving a frequency synchronization signal 
from the power coil, responsive to the RF driving field, and 
applying the frequency synchronization signal in generating 
the output signal. 

Claim 40. A method according to claim 38, wherein the driving frequency of the RF 

driving field is an integer multiple of the field frequencies 
of the electromagnetic fields of the one or more field 
generators. 

Claim 41. A method according to claim 38, wherein generating the output signal 

comprises producing the output signal responsive to the 
synchronization of the field frequencies with the driving 
frequency, so as to indicate a phase of the current flowing 
in the at least one sensor coil, relative to a phase of the 
electromagnetic fields. 

Claim 42. A method according to claim 38, wherein generating the output signal 

comprises generating the signal with an output frequency 
that varies responsive to an amplitude of the electrical 
current flowing in the at least one sensor coil. 

Claim 43. A method according to claim 38, and comprising inserting the transponder, 

together with the object, into a body of a subject, wherein 
positioning the RF driver and the one or more field 
generators comprises placing the RF driver and the one or 
more field generators outside the body. 

Claim 44. A method for tracking an object in a body of a subject, comprising: 

positioning a radio frequency (RF) driver to radiate a RF 

driving field toward the object; 

positioning one or more field generators so as to generate 
electromagnetic fields in a vicinity of the object; 
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fixing to the object a wireless transponder comprising at 
least one sensor coil and a power coil, so that an electrical 
current flows in the at least one sensor coil responsive to 
the electromagnetic fields; 

receiving the RF driving field using the power coil so as to 
derive electrical energy therefrom; 
generating an output signal at the wireless transponder 
indicative of an amplitude of the current flowing in the at 
least one sensor coil and of a phase of the current relative to 
a phase of the electromagnetic fields, using the electrical 
energy derived from the RF driving field by the power coil; 
transmitting the output signal from the wireless transponder 
using the power coil; and 

receiving the output signal, and processing the amplitude 
and phase of the current indicated by the output signal to 
determine an orientation of the object in the body of the 
subject. 

Claim 45. A method according to claim 44, wherein the at least one sensor coil 

comprises a single sensor coil, and wherein processing the 
amplitude and the phase comprises determining a direction 
of the orientation of the transponder responsive to the 
indicated phase of the current. 

Claim 46. A method according to claim 44, wherein generating the output signal 

comprises generating the signal with an output frequency 
that varies responsive to the electrical current flowing in 
the at least one sensor coil. 

Claim 47. A method according to claim 44, and comprising inserting the transponder, 

together with the object, into a body of a subject, wherein 
positioning the RF driver and the one or more field 
generators comprises placing the RF driver and the one or 
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more field generators outside the body. 

Claim 48. A method for tracking an object in a body of a subject, comprising: 

positioning a radio frequency (RF) driver to radiate a RF 

driving field toward the object; 

positioning one or more field generators so as to generate 
electromagnetic fields in a vicinity of the object; 
fixing to the object a wireless transponder comprising at 
least one sensor coil and a power coil, so that an electrical 
current flows in the at least one sensor coil responsive to 
the electromagnetic fields; 

receiving the RF driving field using the power coil so as to 
derive electrical energy therefrom; 
generating an output signal at the wireless transponder 
having an output frequency that varies responsive to an 
amplitude of the current flowing in the at least one sensor 
coil, using the electrical energy derived from the RF 
driving field by the power coil; 

transmitting the output signal from the wireless transponder 
using the power coil; and 

receiving and processing the output signal to determine 
coordinates of the object in the body of the subject, 
responsive to the output frequency. 

Claim 49. A method according to claim 48, and comprising inserting the transponder, 

together with the object, into a body of a subject, wherein 
positioning the RF driver and the one or more field 
generators comprises placing the RF driver and the one or 
more field generators outside the body. 
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Evidence Appendix 

Not Applicable. 



Related Proceedings Appendix 

Not Applicable. 



